Context: Osteoarthritic knee pain is very common, as are leg length discrepancies (LLDs). The relationship between LLDs and osteoarthritic knee pain is not well understood.
hypothesis of the present study was that in elderly patients, unilateral knee pain from apparent osteoarthritis is more common in the short leg, as measured by comparing the relative positions of the right and left medial malleoli processes in the coronal plane while supine. The secondary hypothesis was that the relative positions of the 3 bony landmarks will provide insight into functional contributions to LLD.
Methods
The present simple prospective, single-occasion, observa- I conducted the present observational study to confirm the clinical impression that osteoarthritic-related knee pain is more common in the short limb, as determined by the relative positions of the medial malleoli bony landmarks in the supine position. The principle were then collected on each participant's sex, location of chronic knee pain, relative positions of the 3 bony landmarks, and estimated LLD. All participants were asked "Have you had a hip replacement for arthritis?", "Have you had surgery for a hip fracture?", and "Have you ever had a total knee replacement?"
For the purposes of the current study, the "short" leg was defined as the leg that appeared on visual inspection to be the more superior (cephalic) bony landmark in the coronal plane when the physician placed his thumbs on the inferior surfaces of the medial malleoli. Reciprocally, the "long" leg was defined as the more inferior (caudal) of the 2 medial malleoli bony landmarks in the coronal plane. The leg length was deemed to be "equal" when it was not obvious which medial malleoli was superior in the coronal plane.
The ASIS bony landmark was evaluated by means of the physician placing his thumbs on to the inferior surface of the ASIS bony landmarks bilaterally and determining, by visual inspection, the more superior (cephalic) bony landmark in the coronal plane. If the physician could not easily discern which ASIS bony landmark was superior, then the ASIS bony landmarks were deemed to be of equal prominence.
The superior iliac crest was assessed by means of the physician placing his thumbs or fingers on top of the superior aspect of the iliac spine symmetrically. The physician then determined by means of visual inspection which iliac crest was superior in the coronal plane. When the superior side could not easily be determined, then the iliac crests were deemed to be equal.
To reduce bias, leg length observations were never taken prior to recruitment. All measures were taken by the same examiner. The use of multiple examiners to establish inter-and intraoperator reliability and the use of blinding for data collection were beyond the scope of the present exploratory, observational study. (1) the effect size was believed to be relatively large and (2) this number was an achievable goal for the size of the recruitment population.
Results
The 32 Analysis of knee pain location and medial malleoli position by crosstab analysis using χ 2 suggested a statistically 
a The first, second, and third letters of each pattern represent the relative positions of the medial malleolus (MM), anterior superior iliac spine (ASIS), and iliac crest, respectively, in terms of right (R), left (L), or equal (E) orientation (ie, superior presentation). For example, L-L-E means the left MM appeared superior (ie, short leg was on the left) to the right MM, the left ASIS was superior relative to the right ASIS (ie, left innominate rotated posteriorly), and the 2 iliac crests were approximately equal relative to each other.
ORIGINAL CONTRIBUTION
The and medial malleolus shift superiorly, functionally shortening the leg. 19 When pelvic torsion plays a dominant role in LLD, the medial malleolus and ASIS bony landmarks in the same leg move congruently (ie, shift together, either superiorly or inferiorly). However, when LLD is primarily due to anatomic differences in the leg length, the physical distance between the ASIS and medial malleolus bony landmarks will either be increased in the long leg or decreased in the short leg. This inequality is why, during physical examination, the medial malleoli and ASIS bony landmarks will appear to be discordant when LLD is dominated by anatomic differences. This inequality is especially evident when the iliac crests are level, because iliac crest inequality could be the result of other variables influencing LLD. Therefore, the congruence of the medial malleolus and ASIS bony landmarks for 28 of 32 participants (87.5%) suggests that functional factors played a dominant role in LLD for the current study cohort.
Other functional mechanisms that contribute to LLD are sacral base unleveling, sacral torsion, and sacral shear. 7, 20 When these mechanisms occur, the right and left iliac crests are expected to be uneven, as observed by comparing the relative positions of the crests when the patient lies supine. When the right innominate bone is shifted superiorly, the right iliac crest will appear supeconsumption, heart rate, and minute ventilation, and LLD of more than 3 cm causes quadriceps fatigue during ambulation in older adults. 9 Conservative correction of LLD of 1 cm or less has been reported to relieve chronic low back pain. 10 Conversely, Soukka et al 11 questioned
the association of mild LLD and low back pain. Leg length discrepancy has been moderately associated with chronic knee pain and hip pain, even when controlling for the presence of osteoarthritis and history of joint problems. 12 Crosby 13 presented a pilot study of 6 individuals with chronic obstructive pulmonary disorder who experienced improved pulmonary function when LLD was corrected.
The findings of the current study support the hypothesis that osteoarthritic knee pain in the elderly population is more common in the apparent short leg, as defined by comparing the medial malleolus bony landmarks in the coronal plane while the patient lies supine. This observation is consistent with that of a previous study showing that progressive osteoarthritis of the knee is more common in the anatomic short leg, as determined by radiographic measurements. 5 It is well known that osteoarthritis in the knee results in cartilage loss and joint space narrowing, which anatomically shortens the leg. 14 Put more simply, the more painful knee is likely to have the more severe osteoarthritis and therefore will be anatomically shorter. Nonetheless, leg length is determined by both anatomic and functional factors. 7, 15 Findings from this observational study suggest functional factors play a major role in LLD. Only 5 individuals in the current study had a prior history of TKA, and no participant had a history of hip replacement or hip fracture repair. The 5 individuals with a history of TKA had the painful knee on the side of the apparent short leg, suggesting that a history of TKA does not necessarily confound the proposed rule that the more painful knee usually presents in the apparent short leg. Usually, TKA anatomically lengthens the limb. In one study of TKA, the procedure was found to lengthen the leg in 76% of patients by about 5 mm. 16 It is interesting that the medial malleolus and ASIS bony landmarks were observed to be congruent for 28 of tions can be obtained during clinical practice-prospective controlled clinical trials and even simple interoperator validation studies are time consuming and cost money.
Observational data are helpful for better framing future study questions and justifying funding for more sophisticated randomized controlled clinical trials.
Further, a small body of published literature supports the methods used in the current study. Stovall et al 21 showed how palpation of anatomic bony landmarks was more reliable than motion testing, tender point assessment, and pain provocation. The measurement of the medial malleolus bony landmark that is taken when the patient is supine may be especially reliable because there is no space between the examiner's thumbs when superior or inferior deviation is visually determined. is a mechanism that influences LLD.
An obvious study limitation is that the examiner was not always blind to which knee was most painful prior to measurement, resulting in potential bias influencing the observations. This bias was minimized partially by not assessing leg length before enrollment. The present study was an observational study conducted in the course of routine office visits with no funding; because a patient presenting with knee pain triggered study enrollment, it was impossible to blind the physician to the predominant side of the knee pain. More often than not, patients will tell the physician which knee hurts at presentation, thus preventing blinding prior to data collection. 
Conclusion
The present study raises a number of questions regarding x-ray study, 23 or indirectly measuring LLD by placing blocks under 1 heel until the sacrum appeared to be level. 15 Unfortunately, the latter 3 methods 15, 19, 23 did not reveal to investigators how much of the LLD is from anatomic or functional factors, just the total effect.
Other investigators have used a supine method for assessing LLD. 12, 19 One method is to have the participant lie supine and assess the distance between the ASIS and the distal medial malleolus landmarks with a tape measure. 12 The supine method used in the present study was also used by Fryer. 19 To my knowledge, the merits of
